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1.        INTRODUCTION 

The following is a short description of a small extension of STAGE2, providing pottibilities to eop> 
comments etc. from the source text to the generated text. The description presupposes ♦•milierity with the 
STAGE2 system: its purpose, use and descriptions, like [1] to [9]. Only section 3 of this paper requires 
knowledge of the internal structures and working of the system, and thst section is unnecessary for the 

plain use of the described feature. 
The extension, if not used, is completely invisible to the user: No rules, as described in the original 

Mtterature, are changed. A user, unaware of the extension, will see no difference from the original versior. 

2.        THE FLAG LINE 

As described in [1], »he input material for any translation by STAGE2 starts with a collection of 
macros, defining the correspondence between the source language of input (program) text following the 
macros', and the target language. In the very beginning of the input material, however, and preceeding the 
macros', is a so-'^lled FLAG LINE. This line, terminated by carriage return, defines the character set used. 

2.1.     The original format of the Flag Line. 

As also stated in [1], the flag line consists of the following characters, in «he order shown: 

Pos. in Function of Character 

Flag line 

1 Source end-of-line flag 
2 Source parameter flag 
3 Target .»nd-oHine flag 
4 Target parameter flag 
5 Zero, defines all digits 
6 Space. Also used as padding character 

7 Left parenthesis 
g Addition operator 
9 Subtraction operator 

Usual character 

0 

• 
0 
space 

( 
♦ 

.......—... ■... .. . ^L^^*«.,^****. -.....-.   . -^-'- _,____. 
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• 

10 Multiplication operator • 

1 | Division operator ' 
12 RiBh' parenthesis ' 

|( the character followmt immediately alter ). i... in po.i1ion 13, is not . c.rri.g. r. urn or «p.c., 

the (lag line w.ll be considered "extended", ettectin! the copy.ng ot comment., .. MpM in ..cfon 2.2. 
Contrary if the character .mmediat.ly tollowine ) i. c.rri.,. return or .p.ce (th. I.it.r r.l.v.nt or 
punched cards), the llaB line i. considered "normar. and nothin, i. ch.ng.d, w.th r..p.ct to u.e or th. 

appBarance of the generated text 

2.2.     Extended Flag Line. 

With a simple extension ot the (lag lin., one can spec.fy that comment, in th. sourc. t.xt shall b. 
copied over to the generated text lines By "comment," .. here me.nt .tring. of ch.r.ct.r.( och.r than 
space, (ollowms the source end-of-line tlag. before carriage return or end of lin.. A« r.qu.r.d by 
assembler or other systems program, to be used for later processing of th. g.n.r.t.d t.xt comm.nts m 
the .eneraled text should usually begin with a spec.al delimiter, after which th. r.mmnd.r of th. Im. w.ll 
be considered as comments and neglected by the assembler (or po.t-proc...or). On. oft.h u«.d .y.nbol for 
Mg purpose is ; but any s.ngle character can be used, since thi. i. to b. specified on th. .xt.nd.d 

flag-lme An example of an extended flaj-line can look like: 

.*S«0..(*-*/)8   f.b  tab ; 

where _ h.r. symbolizes on. space character, and tab symboliie. on. "t.b". 

Th. first 1 2 characters are unchanged. Further along th. lin. i. typ.d th. comm.nt d.limit.r, which 
here is • m th. posit.on wh.r. it i. to appear in the generated lin... Th. comm.nt. will b. in..rt.d m th. 
generated first line, immediately following th. delimiter, such that any tabulator or .p.c. ch.r.ct.r. m 
iront of the comments in the source text will be suppressed, and substituted by "iM* •* ■*••• 
character, as necessary to place the delimiter and comment, in th. prop.r place on th. Im.. Also, N th. 
source line comments begin with the delimiter character {following po.sibl. leading t.b. and sp-c«). th.. 
del.miler h suppressed, to give only one delimiter character. Delimiter character« l.t.r on th. Im. «HM b. 
copied nornally. however By "first line" is here meant the first of th. th. group of Im.. g.n.rat.d by 

one macro. . e the group of lines corresponding to the sourc. Im.. 
The first character following ) (i.e. in position 13) in the flag lin. should b. an mt.g.r, m th. rang. 

1 to 9 specifymg W == the number of spaces equivalent to on. tabulator. Th. n.xt ch.ract.r should b. th. 
tabulator character ("t«b"). Following this, comes any number of mor. "t.b." (m.y b. i.ro). follow.d by 

any number of space«, which can also be zero. Tabs and space, en not b. m.x.d. 
More concisely: If the number of concecutiv. tab. in th. fl.g lin. .. k, follow.d by j .p.c.., th. 

comment del.miter will be placed m position number: 

D- [(13 : W)»k]# W» j 

where : symboliz.. integer ciivision. discarding remainder. 

Th. int.g.r 13 original.« from th. thirteen Lading ch.r.ct.r. on th. lin., b.for. th. fir.t tab. A. ■ 
matter of fact, on. can simply forg.t th. formula and just put th. comm.nt d.limit.r in th. prop.r po.it.on 

along ^^ ^^^ stringi b-for, comm-nU( .„t.nd. b.yond the  po.ition .p.cifl.d  for  .t.rt  of 

— ,^ - -   - -.....--■- — —■-....-              . -        ,    .     .. . ..  .-—^-^—^^^_^—». 
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comment'., the comments will start immediately after the generated string. 
To summarize, the character positions along an extended flag line have the followint «i|nific«nc«: 

Usual character 

0 
e 

I 
• 
0 
space 

( 
♦ 

Pos  in Function of Lharacier 

Flag line 

I Source end-of-line flag 

2 Source parameter flag 

3 Target end-of-line flag 

4 Target oarameler flag 

5 Zero, defines all digits 

6 Space. Also used as padding character 

7 Left parenthesis 

8 Addition operator 

0 Subtraction operator 

10 Multiplication operator 

1 i Division operator 

12 Right parenthesis 

13 «W, number of spaces between 

tabulator positions 

14»i Tabulator character value 

(1=0,1,   .K- 1) 

next j Space, as piddmg character, used 

characters to fix the start of t^ie comment 

(j=0 perm tted) section between two tab positions 

« 

/ 
) 
8 

space 

|4«|(*i Comment delimiter ; 

Possible further characters, up to carriage return, are Ignored. 

■ 

3.        DESCRIPTION OF MODIFICATIONS IN STAGE2 

The modification of STAGE2, necessary to record extended flig-iine and provid« copyinf of 

comments, consists of 3 parts: 

1 Extension of the first part of STAGE2, reading the flag line. 

2. Modification of the line input routine. 
3. Modification and extension of the routine that outputs characters fo the line buffer. 

Part 1 is close to the beginning of STAGE2, part 2 Is around the label LOG 03, and part 3 is at LOG 
57 The modifications are shown In the enclosed listings, on the following page«. The modifications are 
distinguished from the original parts of the program, by the use of small letters for comments. Also, the 
new or modified lines are not finished with the word STG2, which indicates original program text. The 
semicolon. Introducing each comment, Is superfluous here, it is merely included due to a habit of the author. 
The listings included here are only extracts of the program, showing the modifications and their 
surroundings. By comparison with a complete listing of the original text, it should be fairly simple to spot 

the places where 'he modifications are made. 
The modified progr» rt-text partly explains itself, through the comments included. A couple of further 

details to note are, however: 
The set of registers of the simulated FLUB machine is extended with 6 more triples: FLG, VAL, and 

ma^^^u^tumam - "■* .■■^AtlhM^^.M«!^..^^. 

mm mm 



^^mm^m^ _—: i:--i.^^g.-j^<* 

DTD      H.     M  . AA  AB   AD AE AF. and ZC. This irwolv« Ih.t «N modifi.d v.rsion of STAGE2 no longer PTR   wUhsuffx   AA   AB   AD  AE.AF ^ ^ ^ ^ ^ ^^ ^^  ^  ^ 

ea,   /.  ^«id fc> J^^^;    ;, r.comm.nd.dp M .h. original v.r.ion i. u..d, until . primitiv. 

Th« variabl« m.ntion.d ar. ut.d in th« «ollowing applieationt: 

VAL 

value of char 
not used 
workinj variable 
tab character value 
comment delimiter value 

not used 

PTR 

pointer, current character of comment text 

pointer, end of comment text 
number of positions between eech tab position 
pos. no. corresponding to integer tabs before comments 

pos. no. of befinning comments 
pointer for current character during output 

AA 

AD 

AF 
2C 

One more romarK is important, concern-ng PTR 2C: This variebl. i. .1.0 m.nipul.ted, .nd ch.ng.d. by th. 

intern.i -^-^ ^V^eK^o. READ NEXT .. .nd of WRITE NEXT ... It i. incremented by ..ch 

/ImJt CHAR « VAL -   Here, • signifies any valid parameter, according to mKro not.t.ons^ 
OHy PTR Zcl affTd by  nternal op.ations. All other FLUB registers are on.y modified by th. STAGE2 

program, as posit.vely expressed by FLUB st.tements. 

[1] 
[2] 

m 
[4] 

[i] 

W 

[•] 

[9] 
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APPENDIX 

The following p.ges comprise: 
1.        Extracts from listings of STAGE2, m FLUB. 
2 Ex.mPle:M.cros for tr.n,l.tion from FLUB to «sembly for PDP-10 

3.        Extracts from PDP-IO ..sembly version of STAGE2. e*tr.cts correspond.ng to 

item I above, as tr.nsl.ted with m.cros, item 2. 
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APPENDIX 1: Extracts from listings of STAGE2, in FLUB. 

■ 

• 

I 

(Section contammj routin« 
PTR  J  -  0 + 0. 

1. 
B - 1. 
0   +   0. 
THAR. 
9  +  0. 
9. 
CHAR. 
0. 
CHAR. 
CHAR, 

j =• CHAR. 
VAL R ■ CHAR. 

FLG L 
VAL L 
PTR L 
VAL M 
P1R M 
FL 
VA 
Fl 
VAL n 
VAL P 
VAL 

N 
U 
ii 

AF 
AE 

VAL 
VAL 
PTR AE - 
PTR AF - 
PTR AD * 
VAL AD - 
TO IE IF 
TO IE IF 
VAL AD - 
PTR AD - 
PTR AF = 
PTR AE = 
PTR AF - 
VAL AE ■ 
LOC 1A, 
PTR AE = 
VAL AD - 
JO ID IF 
TO 1A IF 
LOC IB. 
TO 1C IF 
PTR AF - 
VAL AD - 
TO IB. 
LOC 1C. 
TO ID IF 
TO 1A IF 
VAL AF - 
LOC ID. 
PTR AE = 
PTR AF - 

8 + 0. 
0 + 0. 
0. 
0. 
0. 
CHAR. 
VAL AD LT 0. 
VAL AD - F. 
AD - E. 
VAL AD. 
5 + 3. 
AF / AD. 
0. 
CHAR. 

AE + 1. 
CHAR. 
VAL AD LT 0. 
VAL AD - AE. 

VAL AD NE F. 
AF + 1. 
CHAR. 

for input ot Flag Im« «nd for input of normil lin«) 

END-0F-L1NE INDICATOR. 
CARRIAGE RETURN IS -1. 
LOCATION COUNTER. 
LEFT PARENTHESIS. 
RESET THE SKIP COUNT. 
SET EXPRESSION SIGN POSITIVE. 
ADDITION OPERATOR. 

SUBTRACTION OPERATOR. 
MULTIPLICATION OPERATOR. 
DIVISION OPERATOR. 
RIGHT PARENTHESIS. 

; read extension of FLAG LINE 
• ini t ialize 

; remains=0 if no extension 

; no extension of FLAG LINE 
; no extension of FLAG LINE 
; corresp. no. positions for TAB 
I into tab.-parameter 
i POSNOIno of pos.l—13 
• NflTAB - POSND/TABPOS 
'-, initial ize POSNO 
• TAB-character value 

; count no. of tabs 

• terminate extension 
; read neu iI tab 

; jump i f not space 
; count no. of spaces 
; read new i f space 

VAL AD LT 0. 
VAL AD - AE. 
AD. 

AE * AD. 
AE + AF. 

LOC IE. 
PTR R - 0 + 0. 
PTR 4 - 7 + 7. 
PTR 8 = F + 7. 
TO 01 BY 0. 
LOC 01. 
GET I = A. 
READ NEXT I. 
TO 38 IF FLG I 
PTR I - C + 0. 
VAL Y = 0 + 0. 
PTR Y - C + 0. 

NE 0. 

STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 

terminate extension 
read new i f tab 
read comment-delimiter 
calculate extension-parameters 
pos.no. corresp. to integer tabs 
pos.no. of beginning comments j 

; con t i nue original STAGE2 
SET NO REPETITION IN PROGRESS. 
LENGTH OF TWO DESCRIPTORS. 
POINT TO THE FIRST AVAILABLE SPACE. 
START UORKING IN EARNEST. 
ROUTINE TO READ FROn THE INPUT. 
RECALL THE CHANNEL SPEC. 
GRAB A LINE. 
GET OUT UNLESS ALL IS OK. 

STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 

•AMI 
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TO 82 IK PTH n 
F-TR n - n - 1. 
TO HI . 
LUC «2 
PTR 3 
VAL I 
PTP 1 
in )7 

1 4 0. 
."MAR. 
9 - 7. 

r PTR 8 GE 1. 

L. 
A. 

5T0 9-1. 
TO 114 IF VAL 1 
TO 03 IF VAL 1 
VAL V -> Y + 1. 
TO 02 IF VAL I NE B. 
PTR D • I ♦ •« 
STO 3 ■ B. 
TO 0::. 
LOG 03. 
PTR AA - 9. 
IOC  0A. 
TO 0B IF VAL 1 - L. 
PTR j . 1 + 0. 
LOC 0G.      ; 
VAL I ■ CHAR.; 
TO 01 IF VAL I NE A. 
VAL 1 = CHAR. 
LOC 01. 
Td 0G IF VAL 1 
TO 8G IF VAL I 
TO 0J IF VAL I NE AF. 
VAL I - CHAR. 
TO 0H. 
LOG 0J. 
PTR AA ■ 9. 
LOC 0H. 

F. 
AE, 

PTR 1 
STO 9 
TO 97 
TO 0B 
PTR 3 

- 7, 

F PTR 8 GE 1. 
F VAL 1 - L. 

1 + 0. 
VAL 1 = CHAR. 
TO 0H. 
LOG 0B. 
PTR AB = 9. 
LOC 04. 
PTR U = 9 - 7. 
STO U - 3. 
PTR 0 - U 
STO U - 3 
PTR Ü 
STO Ü 
PTR U 
STO U 
PTR Ü 
STO U 
PTR U 

u 
3 
U 
3 
U 
3 
U 

sin 0-3 
PTR U = U 
STO U - 3 
PTR U = U 
STO U - 3 

7. 

7. 

- 7, 

- 7. 

- 7. 

- 7. 

SHOULD THIS LINE BE SKIPPED, NO. 
y;:S. DROP THE SKIP COUNT 
nv AGAIN. 
READING LOOP. 
ADVANCE THE SPACE POINTER. 
READ THE NEXT CHARACTER. 
POINT TO THE NEXT CHARACTER SPACE. 
HAVE UE OVERRUN THE AREA. YES. 
PUT AUAY THE CHARACTER. 
UA5 THIS A CARRIAGE RETURN. YES. 
HAVE HE COflPLETED THE READ. YES. 
BUIIP THE INPUT STRING LENGTH. 
NO. IS THIS A PARAMETER FLAG, NO. 
YES. SET THE PARAMETER POINTER AND 
STORE IT WITH THE PHASE FLAG. 

READ THE REMAINDER OF THE LINE, 
remark limitmark 
loop to read comments etc. 
car.ret., i.e. no remainder 

j read new if first was "eource EOL-flag" 

; eliminate leading spaces 
I eliminate leading tabs 
• continue if no comment-delimiter 
• eliminate comment-delimiter 

STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 

adjust startpointer 
normal read/store loop 

error if full 
terminate when car.ret. 

read next 
and continue in loop 
remainder of line finished 
set terminate-pointer 

SCANNER. 
SET ALL PARAMETERS UNDEFINED. 

STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 

tw&m***- 
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(Saction contiining th» Modifitd 
STO 8 = 1. 
PTR 8 • 8 W. 
TO CM   IF PTR 8 GE 9. 
VAL 1 - CHAR. 
TO 5S IF VAL I NE C. 
FLH H •■ 0. 
LOC C.S. 
RETURN BY D. 
inn R6. 
VAL U = 3 + 0. 
PTR K - C + 0. 
PTK AA = AB 
LOC 57. 
GET K - X. 
TO 0D IF VAL X NE L. 
TO 0D IF PTR AD - 0. 
TO 0D IF PTR AA - AB. 
LOC 2A. 
TO 26 IF PTR ZC GE AE. 
CHAR - VAL AE. 
TO 2A. 
LOC ZB. 
TO ZC IF PTR ZC GE AF. 
CHAR - VAL F. 
TO 28. 
LOC 2C. 
TO 0C IF VAL AF 
CHAR ■ VAL AF. 
LOC 0C. 
GET AA 
TO ;:E I 
LOC 20. 
GET AA 
LOC 2E. 
CHAR = VAL AA. 
TO 0F IF FLG AA 
TO 20 IF PTR AA NE AB. 
LOC 00. 
CHAR - VAL X. 
TO 0E IF VAL X - L. 
TO 57 IF FLG X NE 1. 
LOC 0F. 
PTR AA = AB. 
LOC 0E. 
UR1TE NEXT U. 
TO 98 IF FLG U NE 0. 
TO 55 IF VAL X - L. 
CHAR - VAL X. 
TO 57. 
LOC 58. 
PTR Z - U + Z. 
TO G0 IF PTR U NE 0. 
TO 71 IF FLG B - 2. 
LOC 59. 
TO 70 IF PTR V GE 9. 
GET Z - V. 
GET Y = Q. 
GET X - Y. 
TO G3 IF FLG Z - 2. 
TO G4 IF FLG Z - 3. 

0. 

AA. 
VAL AA NE A. 

AA. 

1. 

output routina) 
YES. SET THE TERHINATOR. 
ADVANCE THE SPACE POINTER. 
HAVE UE OVERRUN THE AREA, YES. 
GET THE NEXT CHARACTER. 
DID THAT CLOSE THE DEFINITION PHASE, NO. 
YES. RESET THE PHASE FLAG. 
COmON SYSTEM RETURN POINT. 
REGISTER D IS THE RETURN ADDRESS. 
PUNCH AN UNRECOGNIZED LINE. 
CHANNEL 3 USED UHEN A LINE IS NOT HATCHED. 
ADDRESS THE FIRST CHARACTER, 

eliminate double output of comments 
output characters 
norm, loop, get character 
continue in normal loop if not CR 
or if "main extension ewith" off 
or if no remainder in this line 
output remainder of line: 
if pos.counter less integr. tab.pos 
then output tab and loop 

loop for spaces 

put out space(s) 

put out comment-delimiter 
loop for output of remaining string 
get first char. || 
el iminate possible "source EOL-flag 
loop for output remainder (comments) 
get next character 

STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 
STG2 

put out the character 
possible terminate 
go loop if not exhausted 
normal output-loop 

terminate i f CR 
HAVE UE REACHED THE END, NO. STG2 

; squeeze possible remaining of "remainder" 

' '^YES 'PUT ITaOUTdON THE DESIGNATED CHANNEL. STG2 
TREAT ANY ERROR AS FATAL. STG2 
ELSE IF THE LINE IS COMPLETE, RETURN. STG2 
ELSE REPRINT THE LAST CHARACTER STG2 
AND CONTINUE. |TG2 
TRY FOR AN ALTERNATIVE HATCH. STG2 
GET THE POINTER TO THE ALTERNATIVE. STG2 
UAS THERE ONE AFTER ALL, YES. STG2 
NO, ARE UE DEFINING, YES. STG2 
TRY EXTENDING THE PREVIOUS PARAHETER. STG2 
IS THERE ONE TO EXTEND, NO. STG2 
RECALL THE nACRO POINTER. STG2 
YES. RECALL THE INPUT POINTER STG2 
AND THE CURRENT CHARACTER STG2 
IS THIS THE FIRST TIHE FOR A PARAHETER. YESSTG2 
NO. IS IT A PARAHETER EXTENSION, YES. STG2 

mm 
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APPENDIX 2: Example: Macros for translation from FLUB to assembly for PDP-10 

,fft#8   (+-*/)8 : 
GET  * • #. 
IF   AC2   -   'PTRWZe'   SKIP  1« 

HOVE       2.PTR«28»F1I 
SET   AC:   TO  0« 

novEI  IS.FLCWÜFII 
JSR    UNPACKS II 

8 
STO  U  -  t). 
IF  AC2  =   •PTR^ie*   SKIP 21 

HOVE      2.PTR»ie#F18 
SET  AC2  TO   ,PTR«18,I 

novEI 1S.FLC«2MF1I 
JSR  PACK«F1I 

fLG If • #. 
IF #29 NE 8 SKP 21 

SETZn   FLG«18«F1« 
SKIP 4« 
IF AC2 - 'FLG^' SKIP II 

HOVE  2.FLG»28»F1I 
SET AC2 TO 'FLonrt 

nOVEM    2.FLG#18W:1I 
8 
VAL  tt  »  PTR  tt. 
IF  AC2  -   •PTR»28•   SKIP II 

MOVE  2.PTR»28»F1I 
SET AC2 TO •VAL»18,8 

nOVEM 2,VAL#18#F1I 

I 
PTR I - VAL  U. 
IF  AC2  =   •VAUCf'   SKIP II 

MOVE      2.VAU»29#F1I 
SET AC2  TO  'PTRiiri 

nOVEH    2.PTR#18«ff:ll 
8 
PTR # - 8. 

SETZH 
8 
VAL  Ö  -  8. 

SETZM 

PTRÄ18#F1I 

VAL#18#F1I 

#18#28#F1I 
# « - 8 + 8. 

SETZM 
I 
# # - # + 8. 
IF AC2 -  'M^'  SKIP II 

HOVE      2.»18#38#F1I 
novEn   2.#i8#2eÄFii 

SET AC2  TO  ,#18#28,l 

» 
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U H " M * I. 
IF-"  fl20 ME  «J0 S<P 3« 
IF Af - •iiwoa' SKIP 5« 

A05 tfl0»200Fll 
SKIP S8 
IF  AC:  =   '»10W30'   SKIP  II 

MOVE      2.«10«30#Flf 
SET  AC2   TG  ■«10«20,t 

AOJ        2,#F18 
flOVEfl    2.»10*20«Fia 

8 
nr # - # - I. 
IF  W20 ilE  #30 S<P 38 
;F AC2 - '«10«30, SKIP S8 

SOS    #10«20#F18 
SKIP 58 
IF AC2 - •ff^^* SKIP II 

MOVE  2.#10#30«ri8 
SET AC2 TO 'flWM'l 

SOJ   2.WF18 
novEM   2.#lti3MFlt 

8 
V # • # ♦ 7. 
»ie «20 - «30 + 18 
8 
* * • # • 7. 
#10 #20 - »30 - II 
8 
0 tf • # + #. 
IF AC2 = •#10#30• SKIP ;8 
IF AC2 = ,#10»40• SKIP '% 

HOVE    2.#ie#30^Fi8 
ADD        2,#10^0#F18 

SKIP  18 
ADD        2.»10»3e#F18 

SET  AC2  TO  •#10#20,8 
nOVEM    2.#10#2'J#F18 

8 
n u . tt - tt. 
IF AC2 - 'm/^' SKIP II 

HOVE  2,#10#30#F1I 
SUB   2.tfl0»4a«Fll 

SET AC2 TO 'n\M2»%% 
MOVEn 2.«10»23#F1I 

8 
# # = #. 
IF #20 - #30 SKP 48 
IF AC2 - 'U\M2V  SKIP II 

MOVE  2.#10#30#F1I 
SET AC2 TO ,#10#20,l 

MOVEM 2,#10#2a#Fll 

«■■■■MHMMflMMMMM IHM 
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PTR  U   *   U   *   U. 
IF  #3P NE   7  SKP  31 
PTR «10 = «rn« 
r.Kir a« 
IF AC2  -   'PTWfca'  SKIP 2« 
IF AC: - 'PTRrje1 SKIP 3« 

novE 
inuL 

SKIP it 
inuL 
tiovEn 

2.PTR#28#Flf 
2.PTR#3e#Fl« 

2.PTR»20»Flt 
2.PTR»18«F1« 

SET  AC2 
8 
PTR  ti  - 
IF  «38 ME 
PTR  «113   = 
SKIP St 
IF AC2 

TO   -PTRöie'« 

U   / n. 
SKP 3« 

?et 

AC: SET 
s 
TO I   IF 
IF  AL2 

•PTfWCt'  SKIP If 
HOVE      2.PTR«28#F1« 
101V      2.PTR«38#Flf 
novEn    2.PTR#18#F1« 
TO 'PTwriB't 

H  *  m  t. 
•Ö20»38•   SKIP 2« 

tlOVE      2.rt28«38#Fl« 
SET AC: TO '^e^'« 

CAHN      2.«28#48#F1« 
JRST    LC018#Flf 

3 
TO U  IF 
IF  AC2   « 

SET  AC2 

8 
TO #  IF 
IF  AC2  i 

SET  AC2 

»  M NE 8. 
,  •^e/^' SKIP 2S 
MOVE      2.ff20#30#Fl« 
TO   •#28»30,f 
JUORN    2.L0C#18#F1I 

#  # GE 8. 
.   '«20«38'   SKIP 2f 
TlOVE      2.tf28#30#Flt 
TO   •«20#30,f 
JUriPGE 2.LOC#10#Flt 

8 
TO « IF 
IF AC2 

§ * m 9, 
•#20»30,  SKIP 2S 

HOVE      2.#20#30#Flt 
SET AC2  TO  •«20#30,l 

JUriPE    2.LOC#10#Flt 
8 
TO #  IF  # # NE i. 
IF ACZ  -   '^«e1   SKIP 3t 
IF  AC2  =   •«Ze/^'   SKIP 41 

MCE      2.ff28#38#Fl« 
SET  AC2  TO  •«28#30,8 

CAnE      2,#20#40#Flt 
SKIP  18 

CAHE      2.#20#30#F1I 
JRST    LOC#10»F1« 
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TO « IF ö # GE #. 
IF AC2 - 't)2dtl'J,d'  SKIP 3« 
IF AC2 - •Ä?0»48' SKIP 4f 

MOVE  2.#2e»38«Flf 
SET AC2 iu '«zaÄse't 

CAHL 2.»20»4a#Fll 
SKIP 1« 

CAMG 2,tt2M3^*Fl* 
JRST LOCtiMFll 

t 
TO U  IF 
IF  AC2  « 

f # # #i 
=   •»29032'  SKIP 21 
HOVE      2.#20»38*Flt 

SET AC2  TO  'tttftl'l 
IF AC13  -   'BOUMt*  SKIP 21 
SET AC13  TO  'BOUftTI 

HOVE    13.B0L#48ÄF1» 
MOVE    15,»20#58#F1I 
JSR      BOOLÄF1I 
JRST    L0C»18#Flt 

8 
TO #. 

S 
TO  U BY  «, 

HOVE I 
novEi 
JSP 

SET  AC13  TO |l 

JRST    L0C«18#Flf 

14.PTR«2e»Fl« 
15.L0Cffl8tfFlt 
13.SUBRT#Flt 

RETURN  BY tf. 
MOVE    13.PTR#18«F1« 
JRST     (13)#Flt 

SET  AC13  TO H 
S 
LOG  *, 
LOCÖ10:»F1« 
SET  AC2  TO 0« 
SET  AC13  TO 0« 
8 
STOP. 

SETA8 
EXIT8 
8 
END PROGRAM. 
LOUEND-.#F18 
BLOCK    nASSIZ#F18 
HIGEND-.#F18 
ENO    START#F18 
#F88 

#      \ 

M 
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READ  NEXT  «. 
HOVE 5.VAL#18«F1I 
ISR  READIN#F1» 
nOVfil 2.FLG#18«F1« 

SET AC: 10 •FLG#18'f 
S 
VAL M  m  CHAR. 

JSR  GET1C#F1I 
novEn Z.VAUIMFII 

SET AC2 TO •VAL//19,f 
I 
CHAR = VAL ». 
SET AC2 TO 'VALtfie'« 

HOVE 2.VAL#18#Flt 
JSR  UTCHAR#F1« 
MOVEM 3.FLG»18«F1I 

8 
URITE NEXT tt. 

HOVE    5.VAL#18#F18 
JSR      URTLlN«Flt 
nOVEn 2,FLG#18»Flf 

SET  AC2  TO  'FUSffin 
8 
REWIND  «. 

HOVE 5.VAL#18#F18 
JSR  REUND#F18 
nOVEM 3.FLG#18#F18 

MESSAGE  * TO #. 
nOVEI   13. [ASCIZ/Ä18/]«Fit 
MOVE    15,VAL»28W:18 
JSR      nSCOUUFU 
nOVEM    3,FLG#2e#Fll 

SET  # TO #. 
#F38 
8 
IP » - i SKIP #. 
IF  «11   - #20 SKP #388 
8 
IF  #  -  ff SKP #. 
#F508 
8 
IF ö NE # SKP #. 
#F518 
8 
SKIP #. 
#F48 
88 
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Appcnriiv 3: Extracts from POP-10 assembly version of STAGE2, extracts 
to Appendix 1, as translated with macros, Appendix 2. 

(Section conUnmg routines for mput of FI.B l.n. and for input of norm.l tin«) 

corresponding 

L0C1A: 

SETZ«  PTRJ 
HOVE  2.FLG1 
nnvF.n :.FLGL 

flOVE      2.VAL9 
50 J        2, 
riOVEM    2.VALL 
SETZH        PTRL 
J5R      GET1C 
riOVEH 2.VALt1 
SETZM        PTRH 
SETZH        FLGN 
JSP      GET1C 
riOVEM  2.VALN 
SETZH        FLGO 
JSP      GET1C 
nOVEM 2.VALU 

IL-.P      GET1C 
nOVEfl 2.VALP 

ISP      GET1C 
HOVEH Z.VALQ 
JSP      GET1C 
novoi 2.VALP 

SETZH   VALAF 
SETZH   VALAE 
SETZH   PTPAE 
SETZH   PTRAF 
SETZH   PTPAD 
JSP  GET1C 
nOVEtl 2.VALAD 
HOVE 13.BGLLT 
HOVE 15.VAL8 
JSP  BOOL 
JRST L0C1E 
CAHN  2,VALF 
JRST L0C1E 
SUB   2.VALE 
MOVEH 2,VALAD 
nOVEH 2.PTPAD 
MOVE  2.PTR5 
ADD   2.PTR3 
nOVEM 2.PTRAF 
HOVE  2.PTRAF 
IDIV  2.PTRAD 
riOVEn 2. PTPAE 
SETZM   PTRAF 
JSP  GET1C 
riOVEM 2.VALAE 

ACS     PTRAE 
JSP GET1C 
riOVEM 2,VALAD 
HOVE 13.B0LLT 
HOVE 15,VAL8 
JSP BOOL 
JRST L0C1D 
CAMN  2.VALAE 
JRST L0C1A 

;5TG2 
;END-nF-LlNE INDICATOR. 

(CARRIAGE RETURN IS -1. 

..LOCATION COUNTER, 
-.LEFT PARENTHESIS. 

•RESET THE SKIP COUNT. 
•SET EXPRESSION SIGN POSITIVE. 
|ADDITION OPERATOR. 

!STG: 
;SUBTRACT I ON OPERATOR. 

..MULTIPLICATION OPERATOR. 

;D!VI5I0N OPERATOR. 

IRIGHT PARENTHESIS. 

• read extension of FLAG LINE 
; ini tialize 

; remains-B if no extension 

; no extension of FLAG LINE 

; no extension of FLAG LINE 

; corresp. no. positions for TAB 

I into tab.-parameter 
I POSNOfno of pos.)«--13 

STG2 

STG2 

STG2 
STG2 

STG2 
STG2 
DTG2 

STG2 

STG2 

STG2 

STG2 

NMTAB - POSNO/TABPOS 

initialize POSNO 
TAB-character value 

count no. of tabs 

terminate extension 

read new i f tab 

^«s,, 
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LUC1B: 

' 
LOGIC: 

L0C1D: 

L0C1E: 

LOC01: 

L0C82: 

HOVE Z.VALAD 
TAtlF Z.VALF 
JRST  LOGIC 
AOS PTRAF 
JSR  GET1C 
novEn 2 .VALAD 
JRST LOG IB 

novE 2.VALAD 
MOVE ) .3.BOLLT 
MOVE 15.VAL0 
JSR  BOOL 
JRST 1 .DC 10 
CAHN 2.VALAE 
JRST .0G1A 
novpn 2.VALAF 

HOVE 2.PTRAE 
IMUL 2.PTRAD 
novEn 2.PTRAE 
ADD 2.PTRAF 
hOVEM 2.PTRAF 

SETZ« PTRR 
novE 2.PTR7 
ADJ 2. 
novEfi 2,PTR4 
HOVE 2.PTRF 
AOJ 2. 
novEn 2.PTR8 
MOVE I 14,PTRD 
MOVE I 15.LOC01 
JSP 13.SUBRT 

novE 2.PTRA 
MOVE I 15.FLGI 
JSR 1 JNPACK 
MOVE 5.VALI 
JSR READIN 
MOVEM 2.FLGI 
JÜMPN 2,L0C98 
MOVE 2.PTRC 
MOVEM 2.PTRI 
SETZM VALY 
MOVE 2.PTRC 
MOVEM 2,PTRY 

MOVE 2.PTRM 
JUMPE 2.L0C82 
SOJ 2. 
MOVEr 1 2.PTRM 
JRST LOC01 

MOVE 2.PTRI 
MOVEM 2,PTR3 
JSR GET1C 
MOVEM 2.VAL1 
MOVE 2,PTR9 
SOJ 2, 
MOVEM 2.PTRI 

; jump if not space 

I count no. of spaces 
; read new i f space 

; terminate extension 

; read new i f tab 

I read comment-delimiter 
• calculate extension-parameters 
| pos.no. corresp. to integer tabs 

; pos.no. of beginning comments 

: continue original STAGE2 
•SET NO REPETITION IN PROGRESS. 
'.LENGTH üc TWO DESCRIPTORS. 

sPOINT TO THE FIRST AVAILABLE SPACE. 

;START WORKING IN EARNEST. 

,ROUTINE TO READ FROM THE INPUT. 
..RECALL THE CHANNEL SPEC. 

;GRAB A LINE. 

;GET OUT UNLESS ALL IS OK. 
5STG2 

:STG2 
:STG2 

SHOULD THIS LINE BE SKIPPED. NO. 

iYE"), DROP THE SKIP COUNT 

5TRY AGAIN. 
..READING LOOP. 
,ADVANCE THE SPACE POINTER. 

{READ THE NEXT CHARACTER. 

..POINT TO THE NEXT CHARACTER SPACE. 

STG2 
STG2 

STG2 

STG2 

STG2 
STG2 

STG2 

STG2 

STG2 

STG2 

STG2 
STG2 
STG2 

STG2 

STG2 
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LOC03: 

LOC8A1 

LOC8G1 

L0C3I 

LOC0J 

LOCaH 

CAnG : ?.PTR8 
JRST L0C97 
nnvF -.PTR9 
novei is.FLGi 
J5R  PACK 
HOVE 2.VAL1 
CAnN 2.VALL 
JRST L.0C84 
CAHN 2.VALA 
JRST LOC03 
AOS VALY 
CAtlE 2.VALB 
JRST LOC02 
HOVE 2,PTR1 
novEn 2.PTRB 
novE 2.PTR9 
novEi 15.FLGB 
J5R  1 

5ACK 
JRST 1 .OC02 

MOVE 2.PTR9 
novEn 2.PTRAA 

HOVE 2.VAL1 
CAtlN 2.VALL 
JRST LOC0B 
MOVE 2.PTR1 
novEn 2.PTR9 

JSR GET1C 
novEn Z.VALl 
CAnE 2,VALA 
JRST LOC01 
JSR GET1C 
MOVEtl Z.VALl 

MOVE 2.VAL1 
CAMN 2.VALF 
JRST LÜC0G 
CAHN 2.VALAE 
JRST LÜC0G 
CAflE Z.VALAF 
JRST LOC0J 
JSR GET1C 
novEr 2.VAL1 
JRST LOC0H 

revs 2,PTR9 
nOVEfl 2.PTRAA 

novE 2.PTR9 
SOJ ft« 
MOVEM 2.PTRI 
novE 2.PTR9 
MOVE I IS.FLGI 
JSR PACK 
mvE 2,PTR8 
CAML 2.PTRI 
JRST L0C97 
HOVE 2.VALI 
CAtlN 2,VALL 
JRST LOC0B 

• HAVE UE OVERRUN THE AREA. YES. 

;PLIT AUAY THE CHARACTER. 

• WAS THIS A CARRIAGE RETURN. YES. 

• HAVE UE COnPLETEO THE READ, YES. 

•RUnP THE INPUT STRING LENGTH. 
'.NO. IS THIS A PARAMETER FLAG. NO. 

• YES. SET THE PARAMETER POINTER AND 

..STORE IT UITH THE PHASE FLAG. 

• STC 
IREAB THE REMAINDER OF THE LINE. 
• remark limitmark 

I loop to read comments etc. 
I car.ret., i.e. no remainder 

STG2 

STG2 

STG2 

STG2 

STG2 
STG2 

STG2 

STG2 

STG2 

-ead new if first was "source EOL-flag" 

; eliminate leading spaces 

; eliminate leading tabs 

; continue if no comment-delimiter 

• eliminate comment-delimiten 

; adjust startpointer 

; normal read/store loop 

; error if ful 

;   terminate when car.ret. 

mmmmmmmmm 
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LOC0B: 

L0CR4: 

nnvE 
flOVEM 
.IRR 
nnvEn 
JRST 

MOVE 
novEn 

MOVE 
SOJ 
novEM 
novEi 
JSR 
SOJ 
novEn 
novEI 
JSR 
SOJ 
nnvEM 
novEI 
JSR 
50J 
novEti 
flUVEl 
JSR 
SOJ 
novEn 
novEI 
JSR 
SOJ 
novEfi 
HOVE i 
JSR 
SOJ 
novEfi 
MOVE I 
JSR 
SOJ 
novEn 
novEI 
JSR 

2.PTR1 
2.PTR9 

GFT1C 
2.VAL1 
L0C8H 

2,PTR3 
2.PTRAB 

2,PTR3 
2. 
2.PTRU 
15,FLG3 
PACK 

2'.PTRU 
15.FLG3 
PACK 

2!PTRU 
15.FLG3 
PACK 

iT.PTRU 
15.FLG3 
PACK 

2. 
2.PTRU 
15.FLG3 
PACK 

2!PTRU 
15.FLG3 
PACK 
2. 
2.PTRU 
15,FLG3 
PACK 
2. 
2.PTRU 
15,FLG3 
PACK 

:   read next 

■,   and continue  in  loop 
;   remainder of   line  finished 
;   set   terminate-pointer 

;SCANNER. 
;SET ALL PARAnETERS UNDEFINED. 

iSTG2 

;STG2 

iSTG2 

iSTG2 

;STG2 

;STG2 

iSTG2 

;STG2 

;STG2 

;STG2 

;STG2 

;STG2 

;STG2 

5STG2 

iSTG2 

t 

STG2 
STG2 

i 
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(Section containing the Modified 

MOVE 2.PTR8 
novEi 15.FLG1 
JSR ^ACK 
AOJ 9 

novEn i'.PTRS 
CAHL 2.PTR9 
JRST L0C97 
JSR GET1C 
nDVEM 2.VAL1 
CAtlE 2.VALC 
JRST L0C55 
SETZn FLGB 

LGC5S: 
MOVE 13.PTRD 
JRST (13) 

LOCSßi 
MOVE 2.VAL3 
novEn 2,VALU 
HOVE 2.PTRC 
novEn 2.PTRK 
HOVE 2.PTRAB 
novEn Z.PTRAA 

LÜC57: 
HOVE 2.PTRX 
novEi 15.FLGX 
JSR UNPACK 
novE 2.VALX 
CAME 2.VALL 
JRST LOC0O 
MOVE 2.PTRAD 
JUnPE 2.LOC0D 
MOVE 2.PTRAA 
CAMN 2,PTRAB 
JPST LOC0D 

LOC2A: 
MOVE' 2.PTRZC 
CAML 2,PTRAE 
JRST LOC2B 
MOVE 2.VALAE 
JSR UTCHAR 
MOVEM 3.FLGAE 
JRST L0C2A 

LOCZB: 
MOVE 2.PTRZC 
CAML 2.PTRAF 
JRST L0C2C 
MOVE 2.VALF 
JSR UTCHAR 
MOVEM 3,FLGF 
JRST LOC2B 

LOC2C: 
MOVE 2,VALAF 
JUMPE 2.L0C8C 
MOVE 2.VALAF 
JSR UTCHAR 
MOVEM 3.FLGAF 

LOCaC: 
MOVE 2,PTRAA 
MOVE! 15.FLGAA 
JSR UNPACK 

output routine) 

•YES. SET THE TERMINATOR. 

•AOVANCE THE SPACE POINTER. 

;HAVE UE OVERRUN THE AREA. YES. 

;GET THE NEXT CHARACTER. 

;OIO THAT CLOSE TM6 DEFINITION PHASE. NO. 

•YES, RESET THE PHASE FLAG. 
;COMMON SYSTEM RETURN POINT. 
REGISTER C IS THE RETURN ADDRESS. 

;PUNCH AN UNRECOGNIZED LINE. 
..CHANNEL 3 USED WHEN A LINE IS NOT MATCHED. 

;ADDRESS THE FIRST CHARACTER. 

• eliminate double output of comments 

; output characters 
; norm, loop, get character 

j continue in normal loop if not CR 

I or if "main extension swith" off 

• or if no remainder in this line 

; output remainder of line: 
; if pos.counter less integr. tab.pos 

STG2 

STG2 

STG2 

STG2 

STG2 

STG2 
STG2 
STG2 

STG2 
STG2 

STG2 

• then output tab and loop 

; loop for spaces 

; put out space(s) 

; put out comment-delimiter 

; loop for output of remaining string 
; get first char. 
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